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1. High Energy Theory Group

(FY2009)

Permanent Staff (6)

M. Creutz

S. Dawson

W. Kilgore

W. Marciano

F. Paige

A. Soni (Group Leader)

Associate Physicist (1)
H. Davoudiasl

Assistant Physicist (1)
T. Izubuchi (50% RBRC)

T.L. Trueman, Emeritus

m Research Associates (4)

S. Gopalakrishna
J. Kile

C. Sturm
R. Van de Water (Goldhaber Fellow)

Also:
O. Witzel (~50% software)

(SciDAC Research Associate)
P. Jaiswal

(Stony Brook University Student)
L. Almeida
(Stony Brook University Student)



2. Research Activities

Central Role in Physics Department

ATLAS D@ Nuclear Theory
ILC D. Kharzeev et al.
Neutrinos _ RIKEN/BNL
MINOS h High Energy . Research
Daya Ba’y Theory Center
VLBL Lattice Gauge
Theory
g“_z F. Karsch et al.
p2e ‘,
EDM RHIC Finite Temp.

Polarized PP, eP

Unique Environment



Additional Activities &
Awards

M. Creutz
Adjunct Stony Brook University Professor
Gian Carlo Wick Gold Medal Award
Humboldt Research Award (Mainz)

S. Dawson
Adjunct Stony Brook University Professor

W. Marciano
Adjunct Yale University Professor
Humboldt Research Award (Karlsruhe)
Particle Data Group

H. Davoudiasl

Presidential Early Career Award for Scientists and Engineers ’



Diverse Research Program

m Lattice Gauge Theories: Formalism and Phenomenology:
M. Creutz, A. Soni (0.5), T. Izubuchi, R. Van de Water,

C. Sturm

m LHC Collider Physics: S. Dawson, W. Kilgore, F. Paige

m Dark Matter, Extra Dimensions, LHC implications: A. Soni,
H. Davoudiasl, S. Gopalakrishna, J. Kile

m B Physics and CP Violation: A. Soni

m Perturbative QCD: S. Dawson, W. Kilgore, C. Sturm

m FElectroweak Physics (Precision, Rare, Low Energy,
Neutrinos, eRHIC): W. Marciano




3. Some Recent Results

Future Improvements (A. Czarnecki and W. Marciano):

>»Qweak, Moller at JLAB
»e-Ion Collider
>»Under Study

0.238 ‘] _____ E158
0.236 .
sin20,,(Q3) Cestum

0.234

0.232
, _ CERN/SLAC & ,
% e 5 % S >
o) = = = = =
s S g

Q2

Running of sin20,,(Q?2)



Five-loop QED contributions to the muon
anomaly a, (C. Sturm)

Consider 10 gauge invanant sets of diagrams [{a)-1(j).
photon propagator with electron loops only, example diagrams:
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LHC SUSY Studies (F. Paige)

SUSY gives jets + E™MisS + possible leptons or 7's. Distributions

with 1 lepton for several mSUGRA points (left) and reach (right)
for 1fb~! at 14 TeV:
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No public results for 7 TeV, but discovery reach probably similar to
existing Tevatron limits.



4. Perspective (Future)

BNL is: ATLAS Center, QCD Lab, Supercomputer-Lattice

Respond to Discoveries, Big Lattice Effort, LHC Phenomenology

Remain a strong and diverse group

-- but dwindling resources (aging group)

1994 Now (2009) 2010
Permanent Staff 7 6 6
Associate Physicist 2 1 1
Assistant Physicist 0 1 1
Postdocs 4 4 4 + 1(PECASE)
+ Summer Visitors, Students, and Workshops.

— Need Visitor and Student Support &
Additional Assistant Physicist(s)



